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• la tes to a method and to an apparatus for determining the 
the principle of triangulation and a sensed objeet. 
* -own sense. w W c h wo. accord.n, to «,e of 

:c:r;d::::: i — - - — - - rr on 

1 recelr can thtrs he nsed as a ^^^Z^ — 
det ernnned. It rs known for th, purpose t d, * ^ 

of the receiver ,nto two **^£££Z* ^ -ween One near 

., t -u„ intensity oi the imagcu "B 11 f 

^ P a n dependent on the o,ect distance so that t h e 

for the object distance. 

Sour ees of snch tnterference s, g na,s are, ,o, „ 
contaminates of the sensor ophca. system, reflechng sh y 
He of h, g h contrast ehher on the o bJ ect whose d.stance „ to 
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15 


uterfermg ejects arranged to the side or the rear of the 

„ +>-,,=> qpnsor and an oojctL 
distance between the sensor 

signal. 

. ^ hv the features of method claim 1 
Thi s ohiect is satisfied, on the one channel 
and tn particufar in that the sensor has a ,a 

be tween a transmission unit for the ^ " unit for the 

furth er transmission umt and/or a fur th r ^ 
the _,ssion unh „, and of the 

and ta that the - ev— ,n order to deternrtne the o.eot 

additional channel are jointly 

distance. 

by thc additional channef and can he * ^ error 
" formation front the measuring channeh in order ^ 
rilassuchandsotoredneetheiiinucneeottnee 

distance measurement. 
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■ t keS Place in an evaluation unit which is associated 
The joint evaluation takes place in rece p U on units are 

connected. Suable dlstribu tion of the 

— b n: :z 1 « d — n , can be u Sed 

5 reCeKed d ill on the desi g n of the method for the .stance 

each object distance. 

u v, ^ a nnels are successively controlled 
• , tVip rase where the channels ai 
This also tncludes the transmISS ton unit, 

in fast succession hy, for example, a plural y g 
15 „ lv ely emtthn. theh sens.n, rays m s^ ^ ^ ^ ^ 

determine the respeLtiv j 
received signals. 

means of the rece.ved signal ot and , hat if the additional 

received s, g na, nteet at least one enter- and that 
25 ^terion ,s met. the stance value ,s use. as a measur 


distance. 


• — — — - 

adulterated or not. 

m eoanrement for the object distance. 

• „t only determined with the aid of 
>» * ' dl3 T\n a t the Reived sr g na,s of both the measnnng 
! 5 one of the received stgnals, but determin at,on of the 

ehannefandtheadditionaichanneiareuse 

object distance. 

» ^rr-^i.^— • 

t n soattally resolving detectors of generally 
In accordance w,th the invent, » y ^ ^ ^ a ^ 

any destred hind can be p—a. P^ ^ ^ ^ on 
t ,• ^rad reflected and/or rermneu t . a ^ e r- a n be 

25 SP 1 tances of the Hght spot reflechon and/or tenable . - 
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n karate transmission unit 
ln a preferred embodiment o f the ^^ Z^ ™" ^ ^ 
an d preferably a common reception unit me respe 
measuring channel and the add.uonal channel. 

rV is carried out with at least two 
5 In rhis variant of the invention, worh i ^ rays ^ 

reC ept,n umts winch me operate sue 
incident at different positions on the objec 
positional difference is detected on the reception unit. 

•to r-^n emit the sensing rays in 

different direction ^ correaponding chara ctenst,c ranges of 

additional channel. Then mn y fc addit ional 

the reception si g na,s ^ — ^ ^ CTaluatl on, as to 

of the invention, when a plurality addltio nal channel are 

f <w measuring channel and ot me auu 
sensing rays of the measur ^ ^ focused 

of the measuring channel and of a ^ 

^rs: 
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0 farther embodiment of the 
In a further aUe.na.ve in accordance a - ^ 

• Q Plurality of transmission units, it is pro 
, nvent ion using a >u ^ ^ m 

sensing rays of th add ^ ^ ^ 

particular in an unfocused, measuring 
such that a spattally expanded sensing Z » - & 
reg ,on. ,n tins respect, the sensing „ c ^ ^ ^ ^ ^ 
part of the half-space of the sensor on the 
substantially the whole half-space. 

difference is preferably formed between the 
Then , in the JO; nt ^^Z^ ^ " " 

reCHVed S,g : rrrLved st g na. of the additiona, channel is 

In this respect, first tne mea suring channel, 

distance. 

spatially expanded sensing int erfering objects or 

20 sensor can be monitored for the presence of 

artefacts. 

a with the invention, not only a plurality of transmission 
In accordance with the ^ a of 

un ,ts can be provided, - ^ " J can also be made on the 

rcce p.ion units and/or optical reception sy 

~ ^on side, with a joint transmission unit pre.eran.y oe„_ 
measuring channel and the additional channel. 
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H e with a preferred variant of the invention, the transmission 

,n a t z « — — » - * ieast w ° reception un,t ; 

unit is m mis reb P ^stance of the center 

and/ or optica, reception systems, a center and ^ d, ^ 
from the position of the transmission un, are r « ^ ^ ^ 

the received Signals and the mean value of the 
the measure for the object distance. 

hh an alternative variant of the invention, the at least two 
In accordance with an alternati arrm „ ed at the same 

reception units and/or optical reception systems are arranged at 
reception between mutually 

"e aTdZ, channe, are used as the meaaure for the o.ect 
distance. 

„,„,. Plurality of transmission units can in 
Whereas the employment of a plurality 

, „ilar be used when reflecting or shiny interfering objects 
^ i ne t to or behind the object to be sensed, a piurality of reoeption 
" nd/ or optica, reception systems are m particular used when errors 
iTble:::: as a result - a remuvely h,h oontrast sensed object. 

AU variants of the invention mentioned in the 

the aescriphon and the following one 

object distance is possible. 

■ w . t of the invention is satisfied, on the other hand, by 
The underlying ob je ct of cm ^ for 

the features of apparatus claim 20 and m p 
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the deternnnatton of the object distance between an optoelectrontc- 
Z** accord.ng to the pnnop.e of tnan.ulauon an d a sensed object 
Ltng at .east one tneasurtng channel between a t_ss,on untt 
he trlnnssion o f efect—c senstng ta y s tnto tbe — 
regi on and a recephon untt tot tbe detecuon of se„s,n g rays ^ 

d ,or rentttted front the tneasunng regton, having at least one addtttonal 
I left has a further t_ion una and/or a further receptton 

• ,„nsmission unit and the reception un.t of the 

71 reeled stgnais of the nteasunng ehanne, and of tbe addthonal 
channel for the determinatton of the object distance. 

units are preferably arranged in a 
All transmission units and reception units are p " 

«... — -'7;;;;: t:r; ;; 

reception axis. 

iH , nreferablv provided in the form of an LED 
The or each transmission unit is preferably p 

i a l^er diode Furthermore, the or eacn 

ta -Lnt of a stngle row or ntultt-row pbotodtode 
Z a CCD (charge coupled devtce, or of a PS D fposthon sens.ttve 
device) . 

r ,^v- ;~ tV,P Henendent 
Kur ther embodiments of the invention are also set foi * ^ ~~P- 

claims, the description and the drawing. 
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• mi he described in the following by way of example with 
The invention will be descnoeu 

reference to the drawing. There are shown: 

FlEsl _4 dtfferent embodiments of the invention m each case in 

schemahc representees, and indeed respectively showing a 
senS or arrangement <F.gs. la, 2a, 3a, 4a) and intensity 
distributions on the reception stde ,F,gs. lb, 2b, 3b, 4b). 

In the embodiment of the invention in accordance with Fig., la and lib 
he sensor 1 1 compnses two spatiaUy separate transmission unit S and 
"spaced in a sensor piane 2 1 by AX and, for example, each ,n the form 

t LED or a laser dtode. A common optical transmission system FS is 
of an LED or a laser ^ ^ form 

associated With the transmission nnits S 1 and S2. 1 
of a lens for the focusing of the sensing rays. 

Eurthermore, the sensor 1 1 has a joint reception unit E foe the two 

• umts SI S2 for example m the form of a smgle-row or 
transmission units SI, «" r „ nso r 

E could also be arranged outside the sensor plane 21. 

rr„A in a romraon sensor housing 23 
The said sensor components are arranged ,n a comm 

which ,s indicated by a chain-dotted line in Fig. la. 

t->. tV>p nbiect 

The sensor 1 1 serves to determine the distance D. - ^ Ji- - , 

. — — « :r — - rrs. ... 

lying in the measuring range region of the sensor 
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determination of the distance. 

Th e sensor 1 1 operates accordtng to t h e prmciple of t„an^>ation. Sensrng 
lotted by the transm.sston units St, S 2 ate rented and/o 
Itted by tne sensed o bj eet 13 after passmg through tfte opttcal 

1 rmssL system ES and are nnaged on toe common reeeptton nnt E 
Cleans of tfte optrcal reeeptton system FE. Each t_sron un t Sf, 
Dy mcd.no , 1Q nn thp sensed object 13, 

S2 generates a light spot or a sensrng spot 19 on . B 

j nn tup reception unit it, ana us 
iq Vipinp imaged on tne iclc^uiw 

D. 

f fhpn the obiect distance D can 
If no interference sources are present, then 

already b e determmed from the positton of a sensrng spot on 
unit E. 

,„,h the invention of two separate, jointly 
The prov.sion in accordance wtth the 

operated channeis, that rs of a measurmg ohannei Sl-E and 
Innel S2-E, allows a secure and rehahie --"^^ 
stance D even when mterference sources are present wht n* 
, , or remit the rad.ation emitted b y the transm.ss.on umts SI, 

::it E a„d ^ - ^ — 

' rt ohiect 13 The mterfering ohjects can, for example, he 

reflecting interfering object 13, wn 
axis, is represented schematically in Fig. la. 
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Th e influence of the interfering object 15 and the procedure in accordance 
wlth the invention to separate the interference signa, from the wanted 
signals are indicated in Fig. lb. 

Fig lb shows the distribution of the intensity . of the radiatton of wanted 
slg na,s reflected and/or remttted overafl onto the reoeptton unit E in a 
directum X. The intensity distrtbntion of the transmission umt » 
Seated hy . sohd Hue, that of the transmission untt S2 h y a broken >.ne. 
Each intensity distrtbution has two » 
represented wanted signai with a center at XI X2 wht 
Z sensing spot 19 reflected and/or remttted hy the sensed oh ***** 
an interference signai which , not represented. The interne st g nai 
h ave a center at the same position on the reccptton untt E with reference 
to both transmission units SI and S2. 

Only the postttons XI and X2 form a measure for the correct object 
Tance D. The evaluation of the position of the center of the interference 
SIg na,s wouid resuh ,n an tneorrect object dtstanec. ,f oniy a s.ngle 
, ILur.ng ehanne, were to be present and thus only a sing, tntens.t y 

dlttona, tnformatton - of the sensor 1 1 assessor, the -rference ; , gna , 
as a wanted signai and providing a n tneorrect distance value by 
evaluation of the position of the centre of the tnterference s lg na,s. 

However, by the provision, or aceordance with the invention, of an 
additional channel, whtch ts realized tn the present embodiment by 
^vision of an addit.ona, transmission unit S 2 , the interference s, g nai 
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can be identic as such. For this purpose, use ,s made of the fact th 
th e d.stanee a AX o f the two received signals on the reception unit E „ 
proportional to the distance AX of the two transmission units 
L corresponding direction. The proportionality factor a ,s dependent on 
the imaging properties of the optica, transmission system FS and the 
optica, reception system FE, that is a - f (FS, FE, applies. This 
relationship apphes to all object distances D, that ,s the correction 

independent of the object distance D. 

ln the joint evaluate in aocordance with the invention of the received 
SIg na,s of the measuring channe, 31-E and of the additional channel 32- 

f intensity curves in the form of peaks, 
E characteristic regions of the intensity cur 

wh ich cou, d oorrespond to a sensing spot rented ano/or remitted ^ 

j +~ ,. f npther thev are mutually dispiaceu 
sensed object 13, are examined as to whether tbey 

by the expected amount a AX. If this is not the case, then these 
characteristic ranges are eliminated from the determination of the 
oiTnce and either an error message is produced or further characteristic 
regions of the intensity distributions are examined. 

lf it is found, ,n contrast, that two peabs of the intensity distributions are 
itually dispiaced by the expected amount of a AX, then at least one of 
2 e pelhs is used to determine the object distance O. with the position 
of ,ts Tenter Xf or X 2 representing a measure for the objeet distance D. 


25 


, • t i ! — £~ o Q nr-irl Ob the 
,n the embodiment of the invention illustrateo ,n rigs, .a a„d - 

S2 W ith which a common reception unit (not shown, ,s associated. 
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• ■ > qi is associated with a separate 

embodiment, eaeh transmission unit S 1 , S2 is 

n-Qi u«;9 in the form, for example, of a lens, 
optical transmission system FS1, FS2 m tne lor 

The optical transmission systems FS1 and FS2 differ in that they focus 
5 the sensing rays emitted by the transmission emits Si and S 2 at different 
distances dl and d2 respectively. Depending on the distance to he 
determined of a sensed object not shown m Fig. 2 a from the sensor , 
the sensing spot of the one transmission unit S 1 is thus imaged more 
sharply or less sharply on the reception unit than the sensing spot 
1 o other transmission unit S2 . 

The expected tntensity distribution of the wanted signals basically 
"responds to the distributions A, B which are shown schematica y i 
he upper illustration of Fig. 2b. If the sensed o bj ect is located relatively 

laged more sharply on the receiver than that of the other transmission 
unit with the difference in sharpness being able to be detected by he 
different widths of the mutually corresponding regions or peaks of the 
pective intenshy distribution A or B With a sensed obj ect relatively far 
20 awly from the sensor U, ,t is the other way round, that ,s the other 
sensing spot is imaged more sharply. 

If interfering radiation, for example due to a reflecting interfering object tS 
(cf F,g. 2a| is incident on the reoeption unit, then the intensity 
25 distribution C shown schematically ,n the lower illustration of Fi g . b 

Z,^> . n , ■ , tor f„ r ,mt rvh.prt I r> 

results for example. The interference signal o, tne mtenc. „. 6 -bj. 

In Lrefore have the conscience that it can no .onger he assume on 

the basis of a difference in the sharpness of the imaged sensing sports 
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corresponding to an expected amount, that the peaxs can be used to 
determine the correct object distance. 

Th e presence of an interfering object 15 adu.terat.ng the measurement 
5 can therefore be recognized by the detecdon of a received signal not 
showing the expected intensity curve. 

Th c embodiment of the invention in accordance with Figs 3a and 3b 
sbows a further possibility of usmg an additional channei to eliminate the 
10 corrupting influence of an interfering object 15 aduiterating the 
measurement of the object distance D. 

Th e sensor , 1 comprises two transmission units Si and S2 as wefl as a 
common reception unit E. A common optica, transmission system , ES .s 
15 provided for the two transmission units 81, 32 in the form of a lens and 
lb proviuc reception unit and is 

an optical reception system FE is provided for the recept 

also formed as a lens. 

Whereas the emitted sensing rays 25 are focused in the measuring 
channel Sl- E formed by the transmission unit SI "»< 

„f a sensing spot on the sensed object 13, it is 
pr for the generation oi a sensing ^put 

II red ,n the additional channel S2-E that a sensmg zone is emitted - 
half-space of the sensor 1 1 on the sensed object side which is spaba , 
substantial* further expanded m comparison w.th the 
.he measuring channel Sl-E. The sensing zone can be generated by 
deliberate nomfocus.ng, scattering, expansion and/or diffuse 
transmission of the sensing rays of the transmission unit S2. 
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interfering radiation which is caused, for exampie, by scattering ,n the 

t nsmisL unit S2, by reflections and/or remittance at optical elements 

Lb as diaphragms or tubes aud by defects tu tbe optical tra— 

system ES such as scratches, dust or stnae at a 

which is reflected and/or remitted onto the reception unit E by 

interfering object 15, Is deliberately imaged by the sensing zone, 

Fjg 3b shows the intensity distributions of the two received signals 

& ' . • , o -i qq a rase is shown where, 

coming from the two transmission units SI, S2. 

dU e to the above-mentioned error sources, radiation transmitted ,n the 
measuring channel SI. is aiso incident on the ,nterfer,n . ^ect ^ 
is reflected and/or remitted by this onto the reception unit E, whereby a 

, , the oosition X, . The corresponding intensity 
intensity peak is generated at the position , 

■ ,,„aS2 of the additional channel is higher man 

oeak of the transmission unit S2 ol tne au 

L of the measuring channel m which the operation takes placewith 
focused sensing rays 25 as a result of the deliberate imaging of the 
nterfermg radiation. At the position XI, however, which corresponds to 
irobtect distance D to he determined, a h. g her received sign, occurs ,„ 
the measuring channel Sl-E than m the additional channel S2 E since 
the intensity distribution of the sensing zone at the sensed object is lower 
mat of the sensing rays 25 with which a sensing spot is g enerated on 
the sensed object 13. 

The joint evaluation of the received signals of tbe two channels takes place 
25 Tthat the received signal S2 of the additional 

■ A dpnal SI of the measuring channel and ncgaa.e a. 
the received signal siui 

valu es are set to Z ero. A positive difference signal then remains , a the 
position XI on tbe reception unit E corresponding to the object distance 
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D . This resulting positive deference Signal ,s then used for the 
determination of the object distance D. 

In the embodiment shown, the transmission units Sf, S2 and the 
5 reception unit E ate arranged in the joint sensor plane 21, whhth 

. • mit so of the additional channel, by means of which the 
— rid — ,one ts produced, bemg located between the 
I mLon umt S ! of the measuring channel and the reception un t 

The imaging of the rays emitted by the two transmission units SI, S2 
ine midges „ intensity m 

• pi a "lb so that a positive signal 

— g :::::: » - — D ta 

15 IT:: :;r il: treat to the formation of the difference between the 
two received signals. 

Flg , 4 a and 4 b show a further embodiment of the ,~ wh,^ ^ 
20 P art,cu,ar,y suitable » ^^J^"^ e / gcs can, for 

, w tn In the schematic representation of Fig. 4a, a regio 
sensed object 13. In tne sci W rhed form. The 

25 sensing spot 19 emitted uy „„th low 
w ,th high reflection and/or remittance capability and a .cg.o 

reflection/ remittance capability- 
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a 1 7 at the reception side is shown in Fig. 4b 
The effect of the contrast edge 17 at P ^ 

■ i ■„„oi« at the two reception uniis c-i, 

surf ace with tow reaction and/or stance capab.hty. 

, . , hus only one received signal were present. 

then adulterauon would ooour reqmred 
ir , tt nshy dtotr— in order to determine the o*e P ^ 
for th e determination of the oh.eet d,s te nce n th P^ ^ 
he shifted to the direction of the region having tag 
remittance capability. 

^rHnnce with the invention by 
Thc addtoona, channci „ provided^ ,n a ^ ^ ^ 
m eans of a further recephon - E2 and ^ ^ ^ 

» — 1 * "I Trll" a"e laractenstto re g ,on deriving from 

■ f the intensity distributions, these characteristic 

ao regions can be ident.f ^ £1 _ £2 

corresponding positions XI , attributions of the 

^^t, o f trie rilticatrs X 2 of trie 

25 determined. 
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Referencejiumeraiiist 

sensor 

sensed object 
interfering object 
contrast edge 

sensing spot or bead 

sensor plane 

sensor housing 

sensing rays 


D object distance 

s gl s2 transmission unit 

E.E1.E2 reception unit 

15 FS, FS1, FS2 optical transmission syste 

FE ' FE 1 , FE2 optical reception system 


